Mitochondrial DNA repair of oxidative damage in mammalian cells.
Nuclear and mitochondrial DNA are constantly being exposed to damaging agents, from endogenous and exogenous sources. In particular, reactive oxygen species (ROS) are formed at high levels as by-products of the normal metabolism. Upon oxidative attack of DNA many DNA lesions are formed and oxidized bases are generated with high frequency. Mitochondrial DNA has been shown to accumulate high levels of 8-hydroxy-2'-deoxyguanosine, the product of hydroxylation of guanine at carbon 8, which is a mutagenic lesion. Most of these small base modifications are repaired by the base excision repair (BER) pathway. Despite the initial concept that mitochondria lack DNA repair, experimental evidences now show that mitochondria are very proficient in BER of oxidative DNA damage, and proteins necessary for this pathway have been isolated from mammalian mitochondria. Here, we examine the BER pathway with an emphasis on mtDNA repair. The molecular mechanisms involved in the formation and removal of oxidative damage from mitochondria are discussed. The pivotal role of the OGG1 glycosylase in removal of oxidized guanines from mtDNA will also be examined. Lastly, changes in mtDNA repair during the aging process and possible biological implications are discussed.